The tissue factor and plasminogen activator inhibitor type-1 response in pediatric sepsis-induced multiple organ failure.
Cytokines increase endothelial tissue factor (TF) and tissue plasminogen activator inhibitor type-1 (PAI-1) expression in vitro. Tissue factor interacts with factor VII to facilitate thrombosis and PAI-1 inhibits fibrinolysis by endogenous plasminogen activators. Because cytokine release is increased in children with sepsis-induced multiple organ failure (MOF), we hypothesized a cytokine associated increase in circulating TF and PAI-1 antigen release, and systemic activity in these patients. One hundred and seven consecutive children, who met the criteria for sepsis, and 10 critically ill children without sepsis, were enrolled in the study. Plasma TF and PAI-1 antigen and activity levels, Interleukin-6 antigen levels (IL-6), nitrite + nitrate levels (marker of nitric oxide production) and number of organs failing were measured on days 1-3 of sepsis. Increased TF and PAI-1 antigen, and PAI-1 activity levels were associated with increasing IL-6 and nitrite + nitrate levels (p <0.05), the development of MOF (p <0.05), and mortality (p <0.05). Increased systemic PAI-1 activity was associated with cardiovascular, renal. and hepatic failure (p <0.05). Increased systemic TF activity was associated with the development of coagulopathy (p <0.05) and tended to be associated with mortality (p = 0.06, power .77) A shift to an anti-fibrinolytic endothelium phenotype characterizes children who develop sepsis-induced MOF and mortality. Children with coagulopathy have a shift to a pro-coagulant phenotype. These findings support potential therapeutic roles for PAI-1 and TF pathway inhibitors in reversal of this devastating pathophysiologic process.